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Abstract of JP2002093243 
PROBLEM TO BE SOLVED: To provide an 
ultraviolet transparent conducive film capable of 
enough transmitting blue light near 400 nm and 
ultraviolet rays of shorter wavelength, and useful 
as a transparent electrode for ultraviolet emitting 
device, a transparent electrode for ultraviolet 
sunlight power generation, a transparent 
electrode for biological material analysis, and an 
anti-static film for ultraviolet laser machining. 
SOLUTION: This ultraviolet transparent 
conductive film is characterized in that it is 
formed of Ga203 crystal, it is transparent in the 
range of wavelength from 240 nm to 800 nm, or 
wavelength from 240 nm to 400 nm, and electric 
conductivity is provided by oxygen defect or 
dopant element. At least one of Sn, Ge, Si, Ti, Zr, 
Hf, V, Nb, Ta, Cr, Mo and W is taken as dopant. 
The above film is manufactured at base plate 
temperature of 600 to 1500 deg.C, the oxygen 
partial pressure of 0 to 1 Pa, and one method 
selected from a pulse laser evaporation method, 
a sputtering method, a CVD method and an MBE 
method. 
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aSKilfl&WfiK&Sfcofu /3-Ga 2 O 
>S -G a 2 O 3 L X . JljWOtftfll jME**^* < 

^Mim7o o~iio o'ct'&s. .«*jEtio~ 

lPatfl). 1 PaSrjgt&i:. Ga 2 0 3 m&lzm 

mzm#±i-f. mmitz^z.&ztwx'Z*^. t 

[0046] *^coSjt*^T'(i. fflKfcHSBJItf? 

T'#&^«T#>.|>#\ lttjfta*BK$tV**>-C» 120 
0'Clil±t;jD^LT«H-ri. i t '# =5rv^ &jM££ 
«fcti. flIAIf* YSZ, A I 2 0 3 (t7T^7), M 
gO, CaF 2 . Si. S i C m*m^hz\bifiX% 

[0047] mmvmmmb Lxm^^iza. 

t4T. MgO, CaF 2 Zfrn&BLtfmkX'Sih. # 

U ^ t, > Si^SiC ^>^NH«c»R3&*jSST* h . 
[0048] £«C;SJgte6 0 0°C~1 5 0 OXJjtfJff* t 



xT-sxhtx^fz*). tt£L<%umffi®.mn£m 
^tz*)^hnmzthz\t\,z£^x. mm&mz&TX' 

Witf. *««r, Aoyv^y^ awi^-ir 

[0049] flfl*.**, CVDSfctJUt. va=Fm 

tmmtfmzhKc^j: oiz-r&zttfxzz. ztit>cr> 
xmsmmi-zztizji^x. s«as^6oo-c*?s 
tLxi>. Ga 2 o 3 mmmwmwmt>m^ti&. » 

IC. MO-CVD££»gi:-t.|>fiSJ|&<±. 
ffiaS-ffcSrH & d i: ifiV # £ *t£T* S . 
[0050] 

[XSfcPJ] WT. UttWCiO, a|E»5|t||lW-ft. 
5Ut«l-3. JtWJl-3 

(«e) St-1 200G3)C. YSZ#feM« 
HftEU I R5^rb-^-fc:J:-5TJ«RL. S»+ 
0 - 2 P a(7)i5*^»A L/c. HWJ 1 ~ 3 , JtiRW 

i^3<,z^xmmmtmm-ftEt:$kitzttb&') 
[0051] mmmi~~3&zvimmi^3te?-y 

•vh£V-;*>htLXSn0 2 £3^%#3rri>S 
ft<7)&n&Ga. 2 0 3 ^-y*-y btttz. ArFX^fj/ 

3 0 m mfi LT*f [6]$ -£jfc Y S Z#IS B B B a^±tCG a 2 
0 3 Ii«2 0 0nmtLfc. 

[0052] XtRm$r§£S<JI¥tt(ffiK : R I NT)tcJ: 
0. aEffl^mSf^-V^SBSL^ ^-Ga 2 0 3 ffi*« 
Sn0 2 ffl(iWtBUtv^v^i:S:5|IgL 

/c m&x^f ■ ^mftftm.stm£.mi¥ 
mm. u-4ooo)t\ mmmz 4v%Tmmm o 

SKLfc. lOOOnm- 2 5 0 n mCCfcttS^jgjS 
* (%) , KrFXJfyV- • T-^^ftT'SiS 

2 4 8 n mtztmhxaasaB (% > , atx^m* < s/ 

cm) Sr^ 1 KItk-^o 
[0053] 
[*13 



(7) SR2 002-93243 (P2002-93243A) 







(Pa) 


(%) 


2 4 8 n m<D 
ft®®** (%) 


(S/cm) 




6 0 0 


1 X 1 0" 4 


9 3 




1 5 


1X1 0~ a 




9 0 0 


1 X 1 0 " 4 


9 2 




3 0 


0. 5 




10 0 0 


1 x l o- 4 


9 1 




4 0 


3 




3 0 0 


1X1 o~ 4 


9 1 




2 






5 0 0 


1X10-* 


9 2 




2 






9 0 0 


2 


9 3 




5 





[0 0 54] HS60IJ4 

xfflRfcRBU iR^yrb-^-ci-^tyoo'c 

-9 0 OTWKHTllfflSfcU S»«t>iC 1X10-5 Pa 

- 1 x i o - 3 (vmrnx-mmzmA Ltz . k-/^ h t 

USn0 2 *l^y^*#S-frfe!Stt«Ga 2 0 3 £ 
f-y-yhbLT . ArFX^y7-' f— 3££^ 
-y-yhtZffltiL. ^-y-y h^<?>3 0mmSILT*f[6] 
?tfc^5^fflll:CGa 2 0 3 £tt«£-ttfc. «t 
JPi, SlOOnmtLfc. 

WMx~h&. a^&&7 5 oxiom&izii.. mmmm 
mftEiztt txmmx'h o . k*#be tcfie-o 

[0 0 56] ^MCT5 

»t«l4fcH«fc:^QE«LhK:Ga2 0 3 

fc. S^iBft^ 880'CtL, BS3R#flE£ 6 x 1 0 - s 

PaiLitUt, 1. OS/cm^^lfO/S-G 

a 2 o 3 4>ti7t . i <ommcr>&mm± o . 4 4 

cmWs, ^f-v'JrtPJKttl . 4X101 9 /cm 
3 X'fo-otz. znmWkeyftffi&z.'*.? h;p^(l2tc;^ 

•f. «wwi3e<o««, «MWiie<oi*jaBaa*T ( i n 
t ) x-tbh. 

[0057] zzx'ft&mmmtti. mmmmzmfz 

M3ea^£fflVvc«£Lfc#i8a*T ( o b s ) JrKSl 



*R(obs) £fflV\ T (i nt) =T (obs) / 

doo-R(obs) ) wjMzmixnia ttcmm 
s^ioonmt Lxmm x-h r> . js^+kai* 

3feWOTS+ SritSi UJt Jt*«: W^T* L£ fc COT* 
*. R^ii^O. 1~0. 2 ( 1 0—20 5) Xfoh. 

[0058] ^mxMmm*t>]&m*mizfri?xft®m 

T&miZ 8 0 %lZLt<7)m Sr^TL. 2 5 0 n mf+ifi-CJftftfc: 
(ah^)2 fc LXW0m.Ltz<?>tf1ffiAmX'$>Z>. ZZ 

x\ aimmm. hter^^jea. v\±%&>msm 

4, 9eVb&Sbfz. =5ri5. K r FXJf f— 
%.COWi&X*$>& 2 4 8 nm{C*Jtt43t3ti*|S«4 5%, 
l*jgBgji*ld5 5%X*fo~>tz. 0IJitf. Kr 

Fl^y?-!/- If— SrfflV^^^— — y^TO-feXt; 

[0059] 

[^Hjo^] ^SHIitt. Ga 2 0 3 *>£>£-&J!fcK24 
0 nmJJLhO* • ^J^fcitf *i8 

wmm. mftis-*'-inxm&m.m}ksmizmm-?& z 
tizx-yx mxtzumzvmtz, . 

[ai ] mt&m4i / zj:~jx'&t?ti*:Ga. 2 o 3 mmcom 
w.m<n%Emmmx'h&. 

[H2] mmm5iz£^xnt>tLtzGa 2 o 3 wmp>% 
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imi ] 




<72>»8& tfrffl KM 

TUm^rfJHLil 5-7-9 

#*JI|JWH«5 USBtEWllM?'? > V- 
7UB-202 

3fcRffl1Sffl«K8aB[ 5-5-6 



[122] 



(tV) 



80 






60 


/ % A 






40 




I 3 






20 




1' 

n 






0 




4.0 4.4 « 5.2 



200 300 400 500 600 700 



(nm) 



(72)»hj« mm mm 

^Jl|JR^«rf|rFaH2786 - 4 - 212 
F?-A(##) 4K029 BA43 BC07 BC09 BDOO CA02 
DB20 DC05 EA03 EA08 
4K030 BA08 BA42 JA09 JA10 LA01 
5F051 CB14 PA02 
5G307 FA01 FB01 FC09 
5G323 BA02 BA04 BB03 BB04 BB05 



